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ENHANCED MAIZE AND WHEAT PRODUCTIVITY BY INOCULATION 
WITH DIAZOTROPHIC ENDOPHYTES 



Patrick I Riggs, Marisa Chelius, Yuemei Dong and Eric W. Triplett 
Department of Agronomy, 1575 Linden Drive, University of Wisconsin-Madison, 

Madison, WI 53706 USA 



The objective of this work over the last three years was to identify grass-endophyte 
associations with increased plant productivity compared to uninoculated controls. We 
have used a collection of endophytes isolated by ourselves and by other groups. The 
experiments were done under field and greenhouse conditions in the presence or 
absence of added fixed nitrogen- Significant yield.j?nh^cetnOTts_of N-fertUized maize 
were obtained with bacterial endophytes that we have isolated from nitrogen efficient 
lines of maize (such as Klebsiella pneumoniae strains kmvsy and 342) and from 
unfertilized field-grown switchgrass (such as Pantoea agglomerans P101 and P102). 
Several other strains from other groups were also tested with our . foest >. yield, 
enhancements from two Brazilian strains, Gluconacetobacter diazotrophicus PA15 and 
Herbaspirillum seropedicae Z152. Field experiments in Wisconsin were conducted in 
1998, 1999, and 2000 and in an additional four states in 2000 with a minimum of three 
elite lines of maize used each yev.-r. No strains were capable of relieving the nitrogen 
deficiency symptoms of unfertilized maize in either the field or the greenhouse. 
However, striking, results were recently obtained with two elite lines of spring wheat in 
the greenhouse where nitrogen deficiency symptoms were dramatically relieved by 
inoculation with a Klebsiella endophytic strain. These plants were cultured in sand- 
vermicullite in th«; absence of added N. Other strains relieved nitrogen stress conditions 
but to a lesser degree. Experiments to determine whether this relief of N-stress 
conditions is caused by nitrogen fixation by this Klebsiella endophyte are now in 
progress. Data on the genomics of this endophyte will also be presented. 



